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Ruptured hepatic artery aneurysm: A novel
approach to distal control
William M. Stone, MD, Richard J. Fowl, MD, and Samuel R. Money, MD, Scottsdale, Ariz
We describe a unique method for obtaining distal control in a ruptured hepatic artery aneurysm. A 34-year-old man with
Ehlers-Danlos syndrome type IV presented with a ruptured left hepatic artery aneurysm. The distal aneurysm was within
the parenchyma of the liver. Proximal control was obtained with pledgeted sutures. The distal hepatic artery was difficult
to control. Injection of 5mL of thrombin into the distal left hepatic artery resulted in hemorrhage control. This technique
should be considered in select patients in whom distal arterial control is challenging. (J Vasc Surg 2007;46:574-5.)Premature death from arterial, intestinal, or uterine
rupture has been well documented in patients with Ehlers-
Danlos syndrome type IV.1,2 This form of inherited con-
nective tissue disorder is an autosomal dominant abnormal-
ity within the gene (COL3A1) that codes for type III
collagen.3,4 The resultant lack of type III collagen predis-
poses individuals to spontaneous arterial rupture. Most
patients manifest with symptoms before age 40.5 Operative
management of ruptured arteries in these patients poses
particular technical challenges because of extreme tissue
fragility and anastomotic disruption.6-8 We report success-
ful hemorrhage control using an intra-arterial thrombin
injection in the setting of an Ehlers-Danlos type IV patient
with a ruptured hepatic artery aneurysm.
CASE REPORT
A 34-year-old man presented to an outside emergency depart-
ment complaining of severe upper abdominal pain. His medical
history included the diagnosis of Ehlers-Danlos type IV, a history
of intravenous drug and alcohol abuse, and mild hypertension. He
had previously undergone aortobifemoral bypass grafting and re-
pair of a ruptured right popliteal artery aneurysm. Both of the aorta
and popliteal artery reconstructions had thrombosed and claudica-
tion developed at two blocks.
At the time of presentation, he was described as tachycardic,
with a heart rate of 98 and a blood pressure of 110/85mmHg.He
was alert, awake, and oriented. He had significant abdominal pain
and tenderness on examination. His hemoglobin level on admis-
sion was 10.4 g/dL. After initial resuscitation, he underwent an
emergency computed tomography (CT) abdominal scan and was
transferred to our institution.
On examination after transfer, he remained tachycardic, with
mild hypotension, and was in moderate distress. His abdomen was
distended and tender, mostly in the epigastrium. He had normal
upper extremity pulses, but no pulses were palpable in either lower
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574extremity. He had a previous midline abdominal scar from his prior
aortic surgery. His hemoglobin level after transfer was 8.8 g/dL.
His other laboratory findings were unremarkable. His CT scan was
reviewed and was consistent with a ruptured hepatic artery aneu-
rysm (Fig 1). Of note, his previously placed aortobifemoral bypass
was occluded. After rapid evaluation, he was taken to the operating
room for exploration.
A secondary midline abdominal incision was performed. Mas-
sive amounts of blood were encountered, and a large hematoma
was present in the lesser sac. The area of hemorrhage was rapidly
identified, and the proximal aneurysm was controlled with manual
pressure. An angled DeBakey (noncrushing) clamp was applied to
the origin of the left hepatic artery and proximal control was
gained. The distal portion of the aneurysm coursed into the paren-
chyma of the left lobe of the liver. The arterial wall was friable and of
poor quality. Attempts at clampplacementwere unsuccessful. A Foley
catheter was placed into the distal artery and the balloon inflated. This
did not successfully maintain hemorrhage control.
After these unsuccessful attempts at control, 5 mL of throm-
bin solution (500 U/mL) was injected into the distal left hepatic
artery using a Stoney heparin injector (conical metallic injector)
pressed into the distal artery as it coursed into the parenchyma of
the liver. Manual pressure was then placed over the distal aneurysm
and left lobe of the liver. The proximal left hepatic artery was
ligated with 4-0 Prolene pledgeted sutures (Ethicon, Somerville,
NJ). Pressure was then released from the distal left hepatic artery
and no back bleeding was noted. Large 4-0 Prolene pledgeted
sutures were then placed through the parenchyma of the liver to
plicate the distal left hepatic artery aneurysm.
The patient’s postoperative convalescence was uncomplicated
and he was discharged on postoperative day 6. Follow-up CT scans
revealed a viable left lobe of the liver and no evidence of persistent
aneurysm (Fig 2).
DISCUSSION
In a large retrospective review, Oderich et al8 reported
15 patients with Ehlers-Danlos syndrome type IV who
underwent 30 operative or interventional procedures, of
which 70%were performed for emergency indications, with
three deaths and nearly a 50% major morbidity rate. This
underscores the numerous reports in the literature that
describe the technical demands these patients pose. Arterial
tearing, extreme friability, and anastomotic rupture are
frequently described.6-8 As noted by Oderich et al, non-
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and buttressing of arterial anastomosis with pledgeted sutures
are most commonly used to combat these technical chal-
lenges. Despite these maneuvers, 20% of patients had signifi-
cant postoperative hemorrhage requiring re-exploration. 8
Percutaneous transcatheter embolization of these aneu-
rysms has been described, but arteriography has been associ-
ated with a high complication rate.1,2,7 This approach would
have avoided the potential complications associated with an
open abdominal operative procedure. Endovascular repair has
also recently been described in selected patients.9 A transbra-
chial approachwould have been required for any endovascular
option in the setting of our patient due to the previously
placed thrombosed aortobifemoral bypass graft. Although
percutaneous transcatheter embolization of this aneurysmwas
considered, we determined that open exploration was the
most prudent course of action owing to the potential hazards
of transbrachial catheter embolization.
In this specific situation, distal control could not be
Fig 1. A computed tomography scan of the abdomen with contrast
shows a large left hepatic artery aneurysmwith free intraperitoneal blood.
Fig 2. Acomputed tomography scanof the abdomenreveals theviable
left lobeof the liver and successful ligationof thehepatic artery aneurysm.attained with the measures previously described. The distalportion of the aneurysm coursed into the parenchyma of
the liver. Proceeding with a left hepatectomy in the face of
acute significant arterial hemorrhage was deemed too risky
in this situation.
Thrombin injection has been well described for use in
the percutaneous treatment of arterial pseudoaneurysms.10
The recommended dosing depends onmultiple factors, but
generally, 1000 U of thrombin is required for pseudoaneu-
rysm thrombosis.10 Two case reports have shown that
post-traumatic hepatic artery pseudoaneurysmsmay be suc-
cessfully treated with percutaneous thrombin injec-
tion.11,12 Complications of thrombin injection primarily
involve thrombosis of the underlying vessel, with some
known incidence of ischemia and necrosis of the distal
perfused tissue. Careful planning and injection techniques
have been advocated to minimize this complication risk.
CONCLUSION
Patients with Ehlers-Danlos type IV with acute arterial
hemorrhage due to spontaneous arterial rupture pose a
particularly demanding challenge. Operative mortality is
quite high, mostly because of the hemorrhagic complica-
tions.8 Various techniques have been described to attain
arterial control, with varying results. Although carrying
potential complications, an injection of intra-arterial
thrombin was used as an option in this patient and should
be considered when other options fail or do not seem
applicable to the situation.
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